Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-21 4246 

(43)Date of publication of application : 30.07.2003 



(51)Int.CI. 



F02D 45/00 
F02D 41/22 
F02M 25/08 



(21) Application number : 2002-010858 

(22) Date of filing : 18.01.2002 



(71 Applicant : DENSO CORP 

TOYOTA MOTOR CORP 

(72)Inventor : NAGASAKI KENJI 

rrou tokiji 



(54) CONTROL DEVICE FOR CAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a structure of a time 
counter for measuring an engine stop time. 

SOLUTION: Each time the measurement time of the time counter 
45 reaches a set time when an engine stops, a start signal TSW is 
outputted from the time counter 45 to turn on a main power supply 
47 so as to start a micro computer 31. An engine stop time 
converted from the number of outputs of the start signal TSW in 
the past is stored an SRAM 41, the other processings are 
performed as necessary, and the time counter 45 is reset to restart 
to turn off the main power supply 47. The processing above is 
repeated. When an ignition switch 50 is turned on when the engine 
is stopped and the micro computer 31 is started, the micro 
computer 31 reads the measurement time of the time counter 45 at 
that time point, and calculates the engine stop time based on the 
measurement time and the data stored in the SRAM 41. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Whenever measuring time of this time counter both reaches that it is characterized by comprising the 
following at a set period, output a seizing signal to said main power ON-and-OFF means, and said microcomputer is 
started, [ said main power ] Whenever said microcomputer is started by said seizing signal from said timer circuit, 
Memorize data which converted output time of said seizing signal, or it into time as information on engine shutdown 
time in a memory which holds stored data also in OFF of this microcomputer, and. as opposed to said timer circuit - 
- a time check — outputting an operation enabling signal — said time counter — a time check — a control device 
for cars outputting a power source off signal and turning off said main power after making operation repeat and 
processing others if needed. 
A microcomputer carried in a car. 

A timer circuit which transmits and receives a signal between this microcomputer. 
Main power which supplies operation power voltage of said microcomputer. 

A sub power source which supplies operation power voltage of said timer circuit also in OFF of this main power, It 
has a main power ON-and-OFF means to turn on and off said main power based on a signal outputted from a 
manipulate signal, said microcomputer, or said timer circuit of an ignition switch, a time check to which said timer 
circuit is outputted from said microcomputer at the time of a turn off operation of said ignition switch — an 
operation enabling signal — a time check — a time counter which starts operation. 

[Claim 2]When one of said main power by ON operation of said ignition switch starts, said microcomputer, The 
control device for cars according to claim 1 reading measuring time of said time counter at that time, and calculating 
engine shutdown time based on this measuring time and stored data of said memory. 

[Claim 3]When said ignition switch is operated by start position from on position during an engine shutdown, or when 
engine start is completed, said microcomputer, Read measuring time of said time counter at that time, and This 
measuring time, Only by having calculated engine shutdown time based on stored data of said memory, and said 
ignition switch being operated by on position during an engine shutdown, The control device for cars according to 
claim 1 not judging it as engine start but making measurement of engine shutdown time by said time counter 
continue. 

[Claim 4]The control device for cars according to any one of claims 1 to 3, wherein said microcomputer changes a 
set period of said time counter according to data or the contents of processing which it is going to perform of the 
vehicle state. 

[Claim 5]The control device for cars according to any one of claims 1 to 3, wherein said microcomputer changes an 
initial value of said time counter according to data or the contents of processing which it is going to perform of the 
vehicle state. 

[Claim 6]The control device for cars according to any one of claims 1 to 5, wherein said microcomputer determines 
the number of starts of propriety of engine shutdown time measurement, and/or said microcomputer under engine 
shutdown according to data or the contents of processing which it is going to perform of the vehicle state. 
[Claim 7]The control device for cars according to any one of claims 1 to 6 detecting a vehicle state and memorizing 
the data in said memory whenever said microcomputer is started by said seizing signal from said timer circuit. 
[Claim 8]The control device for cars according to any one of claims 1 to 7, wherein said microcomputer detects a 
vehicle state for every prescribed period during engine operation and memorizes the data in said memory. 
[Claim 9]The control device for cars according to any one of claims 4 to 8 by which at least one of the position 
information on engine rotation information, a state of said ignition switch, cooling water temperature, an intake-air 
temperature, battery capacity information, the vehicle speed, and a navigation system being included in data of said 
vehicle state. 

[Claim 10]The control device for cars according to claim 9, wherein said microcomputer presumes said battery 
capacity information based on battery current and a vehicle state. 

[Claim 1 1]An evaporation fuel processing unit which processes evaporation fuel in a fuel tank is applied to a car 
which carried, and said microcomputer, When output time of a seizing signal of said timer circuit reaches during an 
engine shutdown at prescribed frequency, or when engine shutdown time converted from output time of this seizing 
signal reaches predetermined time, The control device for cars according to any one of claims 1 to 10 starting 
processing which diagnoses leakage of said evaporation fuel processing unit. 

[Claim 12]The control device for cars according to claim 1 1, wherein said microcomputer changes a set period or an 
initial value of said time counter according to frequency where leakage diagnosis of said evaporation fuel processing 
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unit was performed. 
[Translation done.] 



http://www4JpdUnpit.go jp/cgi-^ 2008/10/15 



JP,2003-214246,A [DETAILED DESCRIPTION] 



1/10 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the control device for cars provided with the time counter which 

measures engine shutdown time. 

[0002] 

[Description of the Prior Art]When engine shutdown time is measured, the time counter which operates by the sub 
power source (backup power supply) which generates predetermined power supply voltage is formed and an engine 
stops by the turn off operation of an ignition switch also in an engine shutdown, the time check of a time counter — 
operation is made to start and there are some which measured engine shutdown time. 
[0003] 

[Problem(s) to be Solved by the Invention]Generally, although engine shutdown time turned into a long time in many 
cases, in order to measure such a long time with a time counter, there was a fault that it was necessary to use 
quite large counter and multi stage counter of the number of bits, the composition of a time counter became 
complicated, and a manufacturing cost became high. 

[0004]This invention is made in consideration of such a situation, therefore the purpose is to be able to simplify the 
composition of the time counter for measuring engine shutdown time, and to provide the control device for cars 
which can fill the demand of low-cost-izing. 
[0005] 

[Means for Solving the Problem]To achieve the above objects, a control device for cars of claim 1 of this invention, 
A timer circuit which transmits and receives a signal between a microcomputer carried in a car, and this 
microcomputer, Main power which supplies operation power voltage of said microcomputer, A sub power source 
which supplies operation power voltage of said timer circuit also in OFF of this main power, It has a main power ON- 
and-OFF means to turn on and off said main power based on a signal outputted from a manipulate signal, said 
microcomputer, or said timer circuit of an ignition switch, a time check to which said timer circuit is outputted from 
said microcomputer at the time of a turn off operation of said ignition switch — an operation enabling signal — a 
time check — it having a time counter which starts operation, and. Whenever output a seizing signal to said main 
power ON-and-OFF means, and it starts said microcomputer, whenever measuring time of this time counter 
reaches at a set period, and said microcomputer is started by said seizing signal from said timer circuit, [ said main 
power ] Memorize data which converted output time of said seizing signal, or it into time as information on engine 
shutdown time in a memory which holds stored data also in OFF of this microcomputer, and. as opposed to said 
timer circuit — a time check — outputting an operation enabling signal — said time counter — a time check — 
after making operation repeat and processing others if needed, it constitutes so that a power source off signal may 
be outputted and said main power may be turned off. In this case, a memory which memorizes information on engine 
shutdown time may be made to build in a microcomputer, and may be provided in the exterior of a microcomputer, 
and may be provided in a timer circuit. 

[0006]Whenever measuring time of a time counter reaches at a set period and a seizing signal is outputted during an 
engine shutdown in this composition, memorizing data which converted output time of the seizing signal, or it into 
time to a nonvolatile memory or a backup memory rewritable as information on engine shutdown time — after that - 

- again — a time counter — a time check — by making operation repeat. Since measurement of engine shutdown 
time can be made to continue, make the number of bits of a time counter increase, or.Composition of a time counter 
for it becoming unnecessary to use a multi stage counter, and measuring engine shutdown time can be simplified, 
and a demand of low-costHzing can be filled. 

[0007]In this case, like claim 2 a microcomputer, When one of main power by ON operation of an ignition switch 
starts, measuring time of a time counter at that time is read, and it may be made to calculate engine shutdown time 
based on this measuring time and stored data of said memory. Engine shutdown time if it does in this way, after an 
ignition switch will be turned off and an engine will be suspended until one [ an ignition switch ] next is correctly 
measurable. 

[0008]By the way, although a driver may operate an ignition switch during an engine shutdown at on position, and a 
power window may be operated or radio may be covered, an ignition switch was operated to on position — excelling 

— coming out — it does not start, but when an ignition switch is operated from on position to a start position, are 
one [ a starter ] for the first time and an engine puts an engine into operation. Therefore, it is judged as engine start 
only by a driver operating an ignition switch during an engine shutdown at on position, When measurement of engine 
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shutdown time is ended, reset processing etc. were performed and an engine does not actually start, measurement 
of engine shutdown time cannot be performed continuously. 

[0009]Then, like claim 3 a microcomputer, When an ignition switch is operated by start position from on position 
during an engine shutdown, or when engine start is completed, Read measuring time of a time counter at that time, 
and This measuring time, Engine shutdown time is calculated based on stored data of said memory, and engine start 
is not judged but it may be made to make measurement of engine shutdown time by said time counter continue only 
by an ignition switch being operated by on position during an engine shutdown. If it does in this way and an engine 
will not actually start even when a driver operates an ignition switch during an engine shutdown at on position, and a 
power window is operated or radio is covered, Since measurement of engine shutdown time is not ended, engine 
shutdown time until engine start is actually performed is correctly measurable. 

[0010]Under the present circumstances, until engine start is actually completed, since engine start may go wrong 
and it may be in an engine stopped state again, even if an ignition switch is operated from on position in a start 
position, When making it make measurement of engine shutdown time continue, and engine start goes wrong and it is 
in an engine stopped state again temporarily, measurement of engine shutdown time can be made to be able to 
continue and actual engine shutdown time can be measured correctly. 

[0011]In this case, although a set period of a time counter is good also as a fixed value decided from the number of 
bits of a time counter, etc., it may be made to change a set period of a time counter like claim 4 according to data 
or the contents of processing which it is going to perform of the vehicle state. If it does in this way, according to 
data or the contents of processing which it is going to perform of the vehicle state, starting timing of a 
microcomputer can be changed suitably, and a microcomputer can be started to timing always optimal during an 
engine shutdown. 

[0012]Or it may be made to change an initial value of a time counter like claim 5 according to data or the contents 
of processing which it is going to perform of the vehicle state. Thus, since the time required until counted value of a 
time counter reaches from an initial value at a set period will change if an initial value of a time counter is changed, 
the same operation effect as a case where a set period of a time counter is changed can be obtained. 
[0013]It may be made to determine the number of starts of propriety of engine shutdown time measurement, and/or 
a microcomputer under engine shutdown like claim 6 according to data or the contents of processing which it is 
going to perform of the vehicle state. If it does in this way, when it is in a state (for example, battery capacity fall) 
where a vehicle state is getting worse, a startup of a microcomputer can be forbidden, or a startup of an 
unnecessary microcomputer can be avoided depending on the contents of processing which it is going to perform. 
[001 4] Whenever a microcomputer is started by a seizing signal from a timer circuit, a vehicle state is detected and 
it may be made to memorize the data in said memory like claim 7. If it does in this way, data of a change with time 
of a vehicle state under engine shutdown can be memorized in a memory, and the data can be used for various 
kinds of control. 

[001 5]A vehicle state is detected for every prescribed period during engine operation, and it may be made to 
memorize the data in said memory like claim 8. If it does in this way, data of a vehicle state under engine operation 
can be used for control performed when a microcomputer is started during an engine shutdown, and when a motor 
vehicle accident occurs, a vehicle operation situation in front of an accident should be analyzed from stored data of 
a memory. 

[0016]In this case, it is good for data of a vehicle state to memorize like claim 9 to make it at least one of the 
position information on engine rotation information, a state of an ignition switch, cooling water temperature, an 
intake-air temperature, battery capacity information, the vehicle speed, and a navigation system included. These 
data serves as useful information which is useful for control under engine shutdown, or control after start up. 
[0017]Although battery capacity information may detect and presume battery voltage at the time of engine start, 
etc., it may be made to presume battery capacity information like claim 10 here based on battery current and a 
vehicle state. If it does in this way, battery capacity information can be presumed with sufficient accuracy. 
[0018]When applying this invention to a car carrying an evaporation fuel processing unit (evaporated gas purge 
system) which processes evaporation fuel (evaporated gas) in a fuel tank, Like claim 1 1, when output time of a 
seizing signal of a timer circuit reaches during an engine shutdown at prescribed frequency, or when engine 
shutdown time converted from output time of this seizing signal reaches predetermined time, it is good to start 
processing which diagnoses leakage of an evaporation fuel processing unit. When doing in this way and lapsed time 
after an engine shutdown reaches fixed time set up beforehand, leakage diagnosis of an evaporation fuel processing 
unit can be started automatically. And even if engine shutdown time until it starts leakage diagnosis becomes long, 
engine shutdown time until it starts leakage diagnosis can be measured, without causing battery going up. 
[0019]In this case, it may be made to change a set period or an initial value of a time counter like claim 12 according 
to frequency where leakage diagnosis of an evaporation fuel processing unit was performed. Since engine shutdown 
time until it starts leakage diagnosis from an engine shutdown can be changed according to frequency where leakage 
diagnosis of an evaporation fuel processing unit was performed if it does in this way, When frequency of leakage 
diagnosis of an evaporation fuel processing unit is less than proper frequency, Can shorten engine shutdown time 
until it starts leakage diagnosis from an engine shutdown, can increase frequency of leakage diagnosis, and on the 
contrary, when there is much frequency of leakage diagnosis more than needed, Engine shutdown time until it starts 
leakage diagnosis from an engine shutdown can be lengthened, frequency of leakage diagnosis can be lessened to 
proper frequency, and consumption of a battery can be lessened. 
[0020] 
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[Embodiment of the Invention] He re after, an example of an embodiment of the invention is explained. First, based on 
drawing 1 , the outline composition of the engine control whole system is explained. The air cleaner 13 is formed in 
the Mogami style part of the inlet pipe 12 of the engine 11, and the air flow meter 14 which detects suction air 
quantity is formed in the downstream of this air cleaner 13 at it. The throttle valve 15 is formed in the downstream 
of this air flow meter 14, and the opening of this throttle valve 15 is detected by the throttle opening sensor 16. 
[0021]The surge tank 17 is formed in the downstream of the throttle valve 15, and the intake -pipe-pressure sensor 
18 which detects intake pipe pressure to this surge tank 17 is formed in it The inlet manifold 19 which introduces 
air into each cylinder of the engine 1 1 is formed in the surge tank 17, and the fuel injection valve 20 is attached to it 
near the inlet port of the inlet manifold 19 of each cylinder, respectively. The spark plug 21 is attached to the 
cylinder head of each cylinder of the engine 11, and the cooling-water-temperature sensor 22 which detects cooling 
water temperature, and the crank angle sensor 23 which detects an engine speed are attached to the cylinder block 
of the engine 1 1 at it. In addition, the intake air temperature sensor (not shown) which detects an intake-air 
temperature, the speed sensor (not shown) which detects the vehicle speed, etc. are formed. 
[0022]Next, the composition of the evaporated gas purge system 25 which is an evaporation fuel processing unit 
which processes the evaporation fuel (evaporated gas) in the fuel tank 24 is explained. The canister 27 is connected 
to the fuel tank 24 via the EBAPO passage 26. In this canister 27, adsorbent (not shown), such as activated carbon 
which adsorbs evaporated gas, is accommodated. Between this canister 27 and the downstream of the throttle valve 
15 of the inlet pipe 12, The purging passage 28 for purging the evaporated gas by which the adsorbent in the 
canister 27 is adsorbed in the inlet pipe 12 (discharge) is formed, and the purge control valve 29 which controls a 
purge flow rate is formed while being this purging passage 28. This purge control valve 29 is constituted by the 
normally closed type electromagnetic valve, and the purge flow rate of evaporated gas from the canister 27 to the 
inlet pipe 12 is controlled by carrying out duty control of the energization. 

[0023]The electric air pump 30 is attached to the canister 27. When this electric air pump 30 performs leakage 
diagnosis (leak diagnosis) of the evaporated gas purge system 25, it is used for introducing the atmosphere from the 
canister 27 in the sealed EBAPO system including the fuel tank 24, and raising the internal pressure of an EBAPO 
system. To this electric air pump 30, the pressure sensor (not shown) which detects the internal pressure of an 
EBAPO system, and the air opening and closing valve (not shown) which opens and closes the air communicating 
hole of the canister 27 are attached in one, and is modularized. 

[0024]The output of various kinds of sensors mentioned above is inputted into the microcomputer 31 for engine 
control. This microcomputer 31 detects an engine operation condition from various kinds of sensor outputs 
mentioned above during engine operation, and controls the fuel oil consumption of the fuel injection valve 20, and 
ignition timing of the spark plug 21, and. The purge flow rate of evaporated gas from the canister 27 to the inlet pipe 
12 is controlled by carrying out duty control of the energization to the purge control valve 29. 

[0025]The timer circuit 32 for measuring engine shutdown time is connected to this microcomputer 31. Hereafter, 
these circuitry is explained based on drawing 2 . The microcomputer 31 is provided with the oscillating circuit 33 
which resonates the crystal oscillator 42 and generates the clock pulse of predetermined frequency, CPU34, 
RAM35, ROM36, the timer 37, the input port 38, the output port 39, and the serial communication port 40 grade. 
SRAM41 is built in this microcomputer 31, for example as a memory which memorizes the data which converted into 
engine shutdown time the output time of the seizing signal TSW mentioned later, and the data of a vehicle state. 
This SRAM41 may be provided in the exterior of the microcomputer 31, and may be provided in the timer circuit 32. 
[0026]On the other hand, the timer circuit 32 comprises timer IC43 and the oscillating circuit 52. The clock 
frequency divider 44 which carries out dividing of the oscillating frequency of the oscillating circuit 52, and 
generates the clock pulse of comparatively low frequency, the time counter 45 which counts a clock pulse, and the 
serial communication port 46 are established in timer IC43. If the counted value (measuring time) of the time 
counter 45 reaches a preset value (set period), the time counter 45 will be outputted to OR circuit 49 and the 
microcomputer 31 which mention the seizing signal TSW later, and — carrying out the reset start of the time 
counter 45, whenever timer IC43 receives the reset signal (time check operation enabling signal) transmitted from 
the serial communication port 40 of the microcomputer 31 in the serial communication port 46 — a time check — 
operation is started. 

[0027]Next, the circuitry which supplies power supply voltage to microcomputer 31 and timer IC43 is explained. The 
main power 47 which supplies the operation power voltage Vom of the microcomputer 31 is connected to the 
battery power source terminal BATT via the relay switch 48a of the main relay 48. This main power 47 changes 
battery voltage (for example, 14V) into DC power supply voltage Vom of 5V. 

[0028]As a main power ON-and-OFF means to turn on and off this main power 47, three terminal type OR circuit 49 
is formed, and ON and OFF of the drive coil 48b of the main relay 48 is switched by the output of this OR circuit 49. 
In three input terminals of OR circuit 49, the manipulate signal of the ignition switch 50, If the seizing signal TSW 
outputted from timer IC43, and the power turn/OFF signal outputted from the output port 39 of the microcomputer 
31 are inputted and there is at least one high-level signal out of these three signals, The output of OR circuit 49 is 
maintained high-level, it energizes to the drive coil 48b of the main relay 48, the relay switch 48a is maintained by 
the ON state, the main power 47 is maintained by the ON state, and the operation power voltage Vom of the 
microcomputer 31 is maintained by the ON state. 

[0029]On the other hand, the sub power source 51 which supplies the operation power voltage Vos of timer IC43 is 
connected to the battery power source terminal BATT, without passing the main relay 48. Thereby, regardless of 
ON and OFF of the main power 51, the sub power source 51 can always be maintained by the ON state, and can 
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continue supplying the power supply voltage Vos now to timer IC43 also in an engine shutdown. The voltage Vos of 
this sub power source 51 is supplied also to SRAM41 in the microcomputer 31, and can hold the memory state of 
SRAM41 now also in OFF of the microcomputer 31 (under OFF of the main power 47). 

[0030]It is not necessary to replace with the required memory of the backup power supply of SRAM41 grade, to use 
rewritable nonvolatile memory electrically [ EEPROM, a flash memory, etc. ], and to supply the voltage Vos of the 
sub power source 51 to this nonvolatile memory. 

[0031]The [1st example] Next, the 1st example about the instrumentation method of engine shutdown time is 
described using the time chart of drawing 3 . 

[0032]When a driver does the turn off operation of the ignition switch 50 and stops the engine 1 1 during engine 
operation, the microcomputer 31, After outputting a reset signal (time check operation enabling signal) to timer IC43, 
a low level is made to reverse the power turn/OFF signal outputted to OR circuit 49, and the main power 47 is 
made to turn off. since the time counter 45 of timer IC43 is reset by the initial value (for example, 0) by this while 
the power supply voltage Vom of the microcomputer 31 is turned off — a time check — operation is started. 
[0033]Then, when the time counter 45 makes counted value increase by every [ 1 ] whenever the clock pulse was 
inputted from the clock frequency divider 44, and that counted value (measuring time) reaches a preset value (set 
period), The seizing signal TSW is outputted to the input port 38 and OR circuit 49 of the microcomputer 31 from 
the time counter 45. When and the microcomputer 31 is started by this, the microcomputer 31, [ the main power 
47 ] Memorize to SRAM41 the data of the engine shutdown time converted from the output time of the seizing 
signal TSW under engine shutdown, and. After processing others if needed (for example, processing etc. which 
detect the data of a vehicle state by a sensor etc. and is memorized to SRAM41), As well as the processing at the 
time of the turn off operation of the ignition switch 50 mentioned above, After outputting a reset signal (time check 
operation enabling signal) to timer IC43 from the microcomputer 31, a low level is made to reverse the power 
turn/OFF signal outputted to OR circuit 49 from the microcomputer 31, and the main power 47 is made to turn off. 
Thereby, while the power supply voltage Vom of the microcomputer 31 is turned off, the reset start of the time 
counter 45 of timer IC43 is carried out again. 

[0034] Henceforth, during an engine shutdown, whenever the counted value (measuring time) of the time counter 45 
reaches a preset value (set period), Output the seizing signal TSW from the time counter 45, and the microcomputer 
31 is started, [ the main power 47 ] Memorize to SRAM41 the data of the engine shutdown time converted from the 
output time of the seizing signal TSW under engine shutdown, and. Others are processed if needed and processings 
(for example, processing etc. which detect the data of a vehicle state by a sensor etc. and is memorized to 
SRAM41) in which carry out the reset start of the time counter 45 again, and the main power 47 is turned off are 
repeated. 

[0035]During this engine shutdown, if a driver does ON operation of the ignition switch 50, and the microcomputer 
31 will be started. [ the main power 47 ] This judges the microcomputer 31 to be engine start, The measuring time 
of the time counter 45 at the time is read, the measuring time of the above-mentioned time counter 45 is added to 
the engine shutdown time converted from the output time of the seizing signal TSW memorized by SRAM41, and the 
engine shutdown time to engine start is found. 

[0036]By the way, although the set period of the time counter 45 is good also as a fixed value decided from the 
number of bits of the time counter 45, etc., he is trying for the microcomputer 31 to change the set period of the 
time counter 45 in the 1st example according to the data of vehicle states, such as battery capacity. Thereby, 
according to the data of vehicle states, such as battery capacity, the starting timing of the microcomputer 31 can 
be changed suitably, and the microcomputer 31 can be started to timing which does not worsen vehicle states, such 
as battery capacity at the time, during an engine shutdown. 

[0037]In the 1st example, it is judged whether measurement of engine shutdown time is permitted based on the data 
of vehicle states, such as battery capacity (is a startup of the microcomputer 31 under engine shutdown permitted 
or not?), When evils, such as battery going up, are expected, he forbids measurement of engine shutdown time and is 
trying to forbid a startup (one of the main power 47) of the microcomputer 31 under engine shutdown. It can avoid 
that this starts the microcomputer 31 in the state where vehicle states, such as battery capacity, are getting worse, 
and battery going up etc. can be prevented beforehand. 

[0038]The microcomputer 31 performs measurement of the engine shutdown time of the 1st example explained 
above by each routine of drawing 4 t hru/or drawing 6 . Hereafter, the contents of processing of these each routine 
are explained. 

[0039]the time counter reset start manipulation routine of drawing 4 — the microcomputer 31 — being working 
(under one of the main power 47) — it is repeatedly started with a given period. Starting of this routine will judge 
first whether the ignition switch 50 is turned off at Step 101. 

[0040]Since the main power 47 is maintained by the ON state during one of the ignition switch 50, this routine is 
started with a given period, but it is judged with "No" at Step 101, and this routine is ended each time, without 
doing anything. 

[0041]Then, if this routine is started when a driver does the turn off operation of the ignition switch 50 during 
engine operation and the engine 11 is stopped, it will be judged with "Yes" at Step 101. Also when the 
microcomputer 31 is started by the seizing signal TSW outputted from timer IC43 during an engine shutdown (under 
OFF of the ignition switch 50), it is judged with "Yes" at Step 101. 

[0042]When judged with "Yes" at this step 101, it progresses to Step 102 and it is judged whether measurement of 
engine shutdown time is permitted based on the data of vehicle states, such as battery capacity (is a startup of the 
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microcomputer 31 under engine shutdown permitted or not?). Under the present circumstances, although battery 
capacity may be presumed from the battery voltage detected by present battery voltage or beforehand specific 
operating conditions at the time of engine start, etc., battery current is beforehand detected by the specific 
operating conditions at the time of engine start, etc., It may be made to presume battery capacity based on the 
battery current and vehicle operation state. Permission/prohibition of measurement of engine shutdown time, It may 
be made to judge based on battery capacity and other data of cooling water temperature etc., and what is 
necessary is just to make it judge based on data suitable for in short expecting a possibility that evils, such as 
battery going up, will occur, although it may judge only based on battery capacity. 

[0043]At the above-mentioned step 102, when judged with permitting measurement of engine shutdown time, it 
progresses to Step 103, a reset signal (time check operation enabling signal) is outputted to timer IC43 from the 
microcomputer 31, and the reset start of the time counter 45 of timer IC43 is carried out. Then, it progresses to 
Step 104 and judges whether the routine of dr awing 5 and drawin g 6 and other processings (for example, processing 
etc. which detect the data of a vehicle state by a sensor etc. and is memorized to SRAM41) were ended, and if 
there is processing which has not been ended yet, it will stand by until that processing is completed. And when all 
the processings are completed, progress to Step 105, and make a low level reverse the power turn/OFF signal 
outputted to OR circuit 49 by the side of the main relay 48 from the microcomputer 31, the main power 47 is made 
to turn off, and this routine is ended. 

[0044]On the other hand, when judged with "No" at Step 102, In order to avoid evils, such as battery going up, 
measurement of engine shutdown time is forbidden (a startup of the microcomputer 31 under engine shutdown 
forbidden), Since it progresses to Step 104 and all the processings are terminated, without performing the reset- 
signal output process of Step 103, progress to Step 105, the main power 47 is made to turn off, and this routine is 
ended. 

[0045]The set-period transmitting manipulation routine of drawing 5 is started whenever the routine of drawing 4 is 
performed during operation of the microcomputer 31. If this routine is started, it judges whether the reset signal was 
outputted (that is, was processing of Step 103 of drawing 4 performed or not?) and the reset signal is not probably 
outputted at Step 111, this routine is ended without doing anything. 

[0046]On the other hand, at Step 101, if judged with the reset signal having been outputted, it will progress to Step 
112 and the set period ALEV of the time counter 45 will be set up with a map or expression based on the data of 
vehicle states, such as battery capacity. Thereby for example, when there is little battery capacity, battery going up 
is beforehand prevented by setting up for a long time within limits which can set up the set period ALEV, and 
lessening the number of starts of the microcomputer 31 under engine shutdown. And at the following step 1 13, the 
information on the set period ALEV is outputted to timer IC43, and this routine is ended. 

[0047]The set period ALEV of the time counter 45 is good also as a fixed value decided from the number of bits of 
the time counter 45, etc., and the set-period transmitting manipulation routine of drawing 5 becomes unnecessary in 
this case. 

[0048]The engine shutdown time data-processing routine of drawing 6 is started only once, whenever the 
microcomputer 31 is started. It is judged whether when this routine was started, the microcomputer 31 was first 
started at Step 121 by the seizing signal TSW outputted from timer IC43, When started with the seizing signal TSW, 
progress to Step 122 and the set period ALEV of the time counter 45 is added to the engine shutdown time MSCNT 
memorized by SRAM41, The engine shutdown time MSCNT to this time is found, and the stored data of the engine 
shutdown time MSCNT of SRAM41 is updated (MSCNT=MSCNT+ALEV). Therefore, when the output time (number 
of starts of the microcomputer 31) of the seizing signal TSW to this time is N times, the time (ALEVxN) which 
increased the set period ALEV N times is memorized by SRAM41 as the engine shutdown time MSCNT to this time. 
The stored data of this SRAM41 is held also in OFF of the microcomputer 31. The initial value of the engine 
shutdown time MSCNT memorized by SRAM41 is 0. 

[0049] Progress to Step 123 after the renewal of the engine shutdown time MSCNT, and Data [, for example, battery 
capacity, of a vehicle state, ], such as internal pressure of cooling water temperature, outside air temperature 
(intake-air temperature), and an EBAPO system, temperature in the fuel tank 24, a state of ON and OFF of the 
ignition switch 50, and position information on a navigation system, is memorized to SRAM41, and this routine is 
ended. The data of the vehicle state memorized by this SRAM41 shows the neglect situation of vehicles, 
Permission/prohibition of measurement of engine shutdown time (permission/prohibition of a startup of the 
microcomputer 31) For example, battery capacity, It is used forjudging based on cooling water temperature etc., or 
amending the temperature estimating in the fuel tank 24 by cooling water temperature or outside air temperature, 
when presuming the temperature in the fuel tank 24 under engine shutdown based on cooling water temperature, 
engine shutdown time, etc. immediately after an engine shutdown (or just before). The position information on a 
navigation system is used for, for example, judging whether wrecker movement of the vehicles under parking was 
carried out. 

[0050]On the other hand, when judged with "No" at Step 121 (i.e., when were one [ the ON operation of the ignition 
switch 50 / the main power 47 ] and the microcomputer 31 is started by it), it is judged as engine start, Progress to 
Step 124, read the measuring time SCNT of the time counter 45 at present, and at the following step 125. This 
measuring time SCNT is added to the engine shutdown time MSCNT memorized by SRAM41, and the final engine 
shutdown time TSCNT is found (TSCNT=MSCNT+SCNT). Thus, the calculated engine shutdown time TSCNT is the 
engine shutdown time to the ON operation of this ignition switch 50 from the turn off operation of the last ignition 
switch 50. Then, it progresses to Step 126, the engine shutdown time MSCNT memorized by SRAM41 is reset to an 
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initial value (for example, 0), and this routine is ended. 

[0051]Although the output time N of the seizing signal TSW under engine shutdown is converted into the engine 
shutdown time MSCNT and it was made to memorize to SRAM41 in the above-mentioned step 122, it may be made 
to memorize the output time N of the seizing signal TSW under engine shutdown to SRAM41 as it is. In this case, it 
is Step 124 and what is necessary is just to calculate the engine shutdown time TSCNT with a following formula 
using the output time N of the seizing signal TSW memorized by set-period [ of the time counter 45 ] ALEV, and 
SRAM41, and the measuring time SCNT of the time counter 45 at present. 

TSCNT=ALEVxN+SCNT[0052]Whenever the measuring time of the time counter 45 reaches at the set period ALEV 
and the seizing signal TSW is outputted during an engine shutdown in the 1st example described above, memorizing 
to SRAM41 the data (or output time N of the seizing signal TSW) which converted the output time N of the seizing 
signal TSW into the engine shutdown time MSCNT — after that — again — the time counter 45 — a time check — 
by making operation repeat. Since measurement of engine shutdown time can be made to continue, make the 
number of bits of the time counter 45 increase, or. The composition of the time counter 45 for it becoming 
unnecessary to use a multi stage counter, and measuring engine shutdown time can be simplified, and the demand of 
low-cost-izing can be filled. 

[0053]And when the microcomputer 31 is started by the ON operation of the ignition switch 50, Since the measuring 
time SCNT of the time counter 45 at that time is read and the engine shutdown time TSCNT was calculated based 
on this measuring time SCNT and stored data MSCNT of SRAM41, The engine shutdown time to the ON operation 
of this ignition switch 50 from the turn off operation of the last ignition switch 50 is correctly measurable. 
[0054]What is necessary is just to omit processing (processing which memorizes the data of a vehicle state to 
SRAM41) of Step 123 in the engine shutdown time data-processing routine of drawing 6 , when memory of the data 
of the vehicle state under engine shutdown is unnecessary. 

[0055]Whenever the microcomputer 31 is started in the 1st example by the seizing signal TSW outputted from timer 
IC43 during an engine shutdown, at Step 102 of the time counter reset start manipulation routine of drawing 4 . 
Although it judged [ to which measurement (startup of the microcomputer 31) of engine shutdown time is permitted 
based on the data of vehicle states, such as battery capacity, / or or ] whether it would forbid, When the engine 1 1 
stops by the turn off operation of the ignition switch 50, it may be made to determine the number of starts (the 
longest measurable engine shutdown time) of the microcomputer 31 under engine shutdown based on the data of 
vehicle states, such as battery capacity. Thereby, the number of starts of the microcomputer 31 under engine 
shutdown can be lessened, and battery going up can be avoided, so that battery capacity decreases. 
[0056]If the microcomputer 31 is started in the 1st example by the seizing signal TSW outputted from timer IC43 
during an engine shutdown, By making it reversed high-level, the power turn/OFF signal outputted to OR circuit 49 
by the side of the main relay 48 from the microcomputer 31. Even after the seizing signal TSW is reversed to a low 
level, maintain the main power 47 to an ON state, and in the meantime, After the microcomputer 31 processes the 
output of the reset signal of timer IC43, the data storage of a vehicle state, etc., Although a low level is made to 
reverse the power turn/OFF signal outputted to OR circuit 49 by the side of the main relay 48 from the 
microcomputer 31 and it was made to make the main power 47 turn off, it may be made to make the main power 47 
turn off by methods other than this. 

[0057]For example, the timing which makes a low level reverse the seizing signal TSW outputted from timer IC43, It 
has composition controllable by the control signal outputted to timer IC43 from the microcomputer 31, Whenever 
the microcomputer 31 is started by the seizing signal TSW outputted from timer IC43 during an engine shutdown, 
After the microcomputer 31 processes the output of the reset signal of timer IC43, the data storage of a vehicle 
state, etc., Output the control signal which makes a low level reverse the seizing signal TSW from the 
microcomputer 31 to timer IC43, a low level is made to reverse the seizing signal TSW, and it may be made to make 
the main power 47 turn off. In this case, the signal wire which outputs a power turn/OFF signal to OR circuit 49 by 
the side of the main relay 48 becomes unnecessary from the microcomputer 31. 

[0058]It cannot be overemphasized that the time counter 45 is not limited to the rise counter which carries out 
count-up operation, but the down counter which carries out countdown operation may be used. 
[0059]Although a driver may operate the ignition switch 50 during an engine shutdown at on position, and a power 
window (not shown) may be operated in [the 2nd example] and time or radio (not shown) may be covered, the 
ignition switch 50 was operated to on position — excelling — coming out — it does not start, but when the ignition 
switch 50 is operated from on position to a start position, are one [ a starter (not shown) ] for the first time, and the 
engine 11 puts the engine 11 into operation. Therefore, it is judged as engine start like said 1st example only by a 
driver operating the ignition switch 50 during an engine shutdown at on position, When measurement of engine 
shutdown time is ended, reset processing of SRAM41 was performed and an engine does not actually start, 
measurement of engine shutdown time cannot be performed continuously. 

[0060]So, in the 2nd example, as shown in drawing 7 , during an engine shutdown, only by the ignition switch 50 being 
operated by on position, do not judge it as engine start, but measurement of the engine shutdown time by the time 
counter 45 is made to continue, and reset processing of SRAM41 is not performed. At and when [ when the ignition 
switch 50 is operated by the start position from on position during an engine shutdown, or when engine start is 
completed ]. The measuring time SCNT of the time counter 45 at that time is read, and the engine shutdown time 
TSCNT is calculated based on this measuring time SCNT and stored data MSCNT of SRAM41. 
[0061]The microcomputer 31 performs measurement of the engine shutdown time of the 2nd example explained 
above by each routine of drawi ng 8 and drawing 9 . About the processing which transmits the set period ALEV of the 
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time counter 45, the set-period transmitting manipulation routine of drawing 5 is used as well as said 1st example. 
[0062]The time counter reset start manipulation routine of drawing 8 adds processing of Step 101a between Step 
101 of the time counter reset start manipulation routine of drawing 4 and Step 102 which were explained in said 1st 
example, and the other processing is the same. 

[0063]The engine shutdown time data-processing routine of dr awing 9 adds processing of Step 121a between Step 
121 of the engine shutdown time data-processing routine of drawing 6 and Step 124 which were explained in said 
1st example, and the other processing is the same. 

[0064]During an engine shutdown (under OFF of the ignition switch 50), if the ignition switch 50 is operated by on 
position, are one [ the main power 47 ] and the microcomputer 31 will be started. Since it will be judged with "No" 
at Step 101 by this if the time counter reset start manipulation routine of drawing 8 is started, this routine is ended 
without doing anything. Since the main power 47 is maintained by the ON state during one of the ignition switch 50, 
this routine is started with a given period, but it is judged with "No" at Step 101, and this routine is ended each 
time, without doing anything. 

[0065]Then, if this routine is started immediately after turning off the ignition switch 50 (before OFF of the main 
power 47), It is judged with "Yes" at Step 101, and it progresses to Step 101a and it is judged whether the engine 
11 was operated during one of the ignition switch 50. At this time, as shown in drawing 7 , only by the ignition switch 
50 being operated by on position during an engine shutdown, If the engine 1 1 is not operated, since it is judged with 
"No" at the above-mentioned step 101a, it progresses to Step 104 and all the processings are terminated, progress 
to Step 105, the main power 47 is made to turn off, and this routine is ended. Therefore, even if it operates the 
ignition switch 50 from on position to an off position, since a reset signal is not outputted to timer IC43 from the 
microcomputer 31 and the time counter 45 is not reset, if the engine 1 1 is not operated before it — the time check 
of the time counter 45 — operation can be made to continue 

[0066]If the microcomputer 31 is started by the ON operation of the ignition switch 50 during an engine shutdown 
(under OFF of the ignition switch 50), the engine shutdown time data-processing routine of drawing 9 will also be 
started, but. When started by the ON operation of the ignition switch 50, it is judged with "No" at Step 121, it 
progresses to Step 121a and judges whether engine start was completed, and if engine start is not completed, it still 
stands by until engine start is completed. Therefore, only by the ignition switch 50 being operated by on position 
during an engine shutdown, If engine start is not completed, measurement end processing of the engine shutdown 
time of Steps 124-126 is not performed, but measurement of the engine shutdown time by the time counter 45 is 
made to continue, and the stored data of SRAM41 is not reset. 

[0067]Then, when engine start is completed, progress to Step 124, read the measuring time SCNT of the time 
counter 45 at present, and at the following step 125. This measuring time SCNT is added to the engine shutdown 
time MSCNT memorized by SRAM41, After finding the final engine shutdown time TSCNT, it progresses to Step 
126, the engine shutdown time MSCNT memorized by SRAM41 is reset to an initial value (0), and this routine is 
ended. 

[0068]In the 2nd example described above, only by the ignition switch 50 being operated by on position during an 
engine shutdown, Since it was made to make measurement of the engine shutdown time by the time counter 45 
continue if the engine 1 1 did not start, A driver operates the ignition switch 50 during an engine shutdown at on 
position, Even when a power window is operated or radio is covered, measurement of the engine shutdown time by 
the time counter 45 can be made to be able to continue, and engine shutdown time until engine start is actually 
performed can be measured correctly. 

[006 9] Although it judged whether measurement of engine shutdown time would be ended by whether engine start 
was completed in the engine shutdown time data-processing routine of drawing 9 , It may be made to judge whether 
measurement of engine shutdown time is ended by whether the ignition switch 50 was operated from on position in 
the start position. 

[0070]The [3rd example] When engine shutdown time reaches during an engine shutdown at predetermined time (at 
the time of the output time of the seizing signal TSW becoming prescribed frequency), the leakage diagnosis of the 
evaporated gas purge system 25 is started. This leakage diagnosis introduces the atmosphere with the electric air 
pump 30 in the sealed EBAPO system including the fuel tank 24, raises the internal pressure of an EBAPO system, 
and judges the existence of leakage based on that amount of internal pressure rises. 

[0071] Leakage diagnosis of this evaporated gas purge system 25 is performed by drawing 10 and the leakage- 
diagnosis routine of drawing 1 1 , measuring engine shutdown time by the method of said 1st example or the 2nd 
example with the microcomputer 31. Whenever the microcomputer 31 is started by the seizing signal TSW outputted 
from timer IC43 during an engine shutdown, drawing 10 and the leakage-diagnosis routine of drawing 1 1 are started 
after performing drawing 6 or the engine shutdown time data-processing routine of drawing 9 . the engine shutdown 
time MSCNT first calculated at Step 122 of drawing 6 or drawing 9 by Step 201 when this leakage-diagnosis routine 
was started — predetermined time ****** — ( — the output time of the seizing signal TSW — prescribed 
frequency — ), [judge and ] If the engine shutdown time MSCNT is not predetermined time, this routine will be 
ended without doing anything. 

[0072]Then, if the engine shutdown time MSCNT has reached predetermined time when this program is started, It is 
judged with "Yes" at Step 201, and it progresses to Step 202 and it is judged whether based on the battery 
capacity and cooling water temperature (or outside air temperature) which are memorized by SRAM41, leakage 
diagnosis is permitted from the map of drawing 12 , etc. Since battery going up may occur if leakage diagnosis is 
performed during an engine shutdown when there is little battery capacity, even if it performs leakage diagnosis, 



http://www4jpdUnpit.gojp/c^^ 2008/10/15 



JP.2003-214246.A [DETAILED DESCRIPTION] 



8/10^— v 



leakage diagnosis is permitted when the battery capacity which battery going up does not generate remains. In 
consideration of becoming easy to generate battery going up, the map of drawing 12 j udged permission/prohibition 
of leakage diagnosis based on battery capacity and cooling water temperature (or outside air temperature) so that 
cooling water temperature (or outside air temperature) became low, but. It cannot be overemphasized that it may be 
made to judge permission/prohibition of leakage diagnosis only based on battery capacity for simplification of data 
processing. 

[0073]. [ whether changes with time, such as cooling water temperature under engine shutdown memorized by 
SRAM41 and temperature estimating (or temperature detecting value) in the fuel tank 24, were judged, and the 
temperature in the fuel tank 24 is stable, and ] Only when it judges whether it is in the middle of change and the 
temperature in the fuel tank 24 is stable, leakage diagnosis is permitted and it may be made for the temperature in 
the fuel tank 24 to forbid leakage diagnosis in the middle of change in a certain case. This is because what the 
factor of the internal pressure change depends on minute leakage since the internal pressure of an EBAPO system 
will change with the temperature changes if the temperature in the fuel tank 24 changes during the period which 
seals an EBAPO system and is performing leakage diagnosis, or the thing to depend on a temperature change 
cannot be distinguished. 

[0074]At the above-mentioned step 202, if judged with leakage diagnosis not being permitted, this routine will be 
ended without processing the leakage diagnosis after Step 203, and battery going up will be prevented beforehand. 
[0075]On the other hand, at Step 202, if judged with leakage diagnosis being permitted, processing of the leakage 
diagnosis after Step 203 will be performed as follows. First, the internal pressure P1 of a sealed EBAPO system 
which includes the fuel tank 24 at Step 203 is measured with the pressure sensor (not shown) attached to the 
electric air pump 30. Since it is maintained during an engine shutdown by the state where the air opening and closing 
valve (not shown) of the canister 27 was maintained by the open state, and the EBAPO system was open for free 
passage to the atmosphere, it will measure the internal pressure P1 of an EBAPO system which was open for free 
passage to the atmosphere also at Step 203. Even if the one [ with the seizing signal TSW / the main power 47 ] 
during an engine shutdown, the purge control valve 29 is maintained by the valve closing condition (non-energization 
condition). 

[0076]And at the following step 204, the air opening and closing valve of the canister 27 is closed, and it changes 
into the state where the EBAPO system from the purge control valve 29 to the fuel tank 24 was sealed. Then, after 
progressing to Step 205, carrying out the predetermined time operation of the electric air pump 30, introducing the 
atmosphere of the specified quantity in an EBAPO system and raising the internal pressure of an EBAPO system, it 
progresses to Step 206 and the internal pressure P1 of an EBAPO system is again measured with a pressure 
sensor. 

[0077]Then, progress to Step 207 of drawing 1 1 and the amount of internal pressure rises of an EBAPO system by 
the operation of the electric air pump 30 (P2-P1) is computed, By this amount of internal pressure rises (P2-P1) 
leaking as compared with the leakage decision value K which set up beforehand this amount of internal pressure 
rises (P2-P1), if it is below the decision value K, It progresses to Step 208, it judges with those of an EBAPO 
system with leakage, and progresses to Step 209, and turn on or blink a warning lamp (not shown), and it warns a 
driver, and the abnormality code which means those with leakage is memorized to SRAM41. Then, progress to Step 
210, and open the air opening and closing valve of the canister 27, the atmosphere is made to open an EBAPO 
system for free passage, and this routine is ended. 

[0078]On the other hand, if the amount of internal pressure rises (P2-P1) leaks and it is judged with it being larger 
than the decision value K at Step 207, Progress to Step 210, judge with having no leakage of an EBAPO system, and 
progress to Step 210, and open the air opening and closing valve of the canister 27, the atmosphere is made to 
open an EBAPO system for free passage, and this routine is ended. 

[0079]The leakage decision value K used at Step 207. Although it is good also as a fixed value beforehand set up for 
simplification of data processing, it leaks based on the data (for example, cooling water temperature, outside air 
temperature, temperature in the fuel tank 24, etc.) of the vehicle state under engine shutdown memorized by 
SRAM41, and may be made to compute the decision value K with a map or expression. 

[0080]When engine shutdown time reaches during an engine shutdown at predetermined time (at the time of the 
output time of the seizing signal TSW becoming prescribed frequency) and it starts leakage diagnosis like the 3rd 
example described above, What is necessary is just to set up become engine shutdown time until the integral 
multiple of the set period ALEV of the time counter 45 starts leakage diagnosis. Therefore, when always making 
engine shutdown time until it starts leakage diagnosis into fixed time, what is necessary is just to set the set period 
ALEV of the time counter 45 as fixed time, and the set-period transmitting manipulation routine of drawing 5 
becomes unnecessary. 

[0081]When changing the set period ALEV of the time counter 45 according to the data of vehicle states, such as 
battery capacity, it seems that it stops being in agreement with engine shutdown time until the integral multiple of 
the changed set period ALEV starts leakage diagnosis, but. In this case, whenever the microcomputer 31 is started 
by the seizing signal TSW outputted from timer IC43 during an engine shutdown, What is necessary is just to change 
the set period ALEV of the time counter 45 into the residual time concerned, when residual time until it starts 
leakage diagnosis is computed and the residual time becomes set period ALEV of time counter 45 change-within the 
limits. If it does in this way, even when changing engine shutdown time until it starts leakage diagnosis according to 
the data of a vehicle state, etc., leakage diagnosis can always be started in target engine shutdown time. 
[0082]When changing the set period ALEV of the time counter 45 according to the data of vehicle states, such as 
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battery capacity, it is Step 201 of drawing 1 0 , and it is whether the output time of the seizing signal TSW reached 
the predetermined number, and may be made to judge whether leakage diagnosis is started. In this case, in 
connection with the set period ALEV of the time counter 45 being changed according to the data of vehicle states, 
such as battery capacity, engine shutdown time until it starts leakage diagnosis will also be changed. 
[0083]By the way, engine shutdown time until it starts leakage diagnosis, In order to avoid the erroneous diagnosis 
under generating of evaporated gas in the fuel tank 24, or the influence of gasoline oil supply, Although setting as 
about several long hours is desirable, if engine shutdown time until it starts leakage diagnosis is set as long time, the 
frequency of leakage diagnosis may become less than proper frequency depending on the operating condition of 
vehicles. 

[0084]Then, it is judged at the time of engine start whether leakage diagnosis was performed during the engine 
shutdown, The execution frequency of the leakage diagnosis per predetermined mileage till then or the execution 
frequency of the leakage diagnosis per number of times of a predetermined engine shutdown is memorized to 
SRAM41 as frequency of leakage diagnosis, When setting up the set period ALEV of the time counter 45 at Step 
112 of the set-period transmitting manipulation routine of drawing 5 , according to the frequency of leakage 
diagnosis, the set period ALEV of the time counter 45 is set up with a map or expression, It may be made to judge 
whether leakage diagnosis is started at Step 201 of drawing 1 0 by whether the output time (number of starts of the 
microcomputer 31) of the seizing signal TSW reached the predetermined number. 

[0085]In this case, since engine shutdown time until it starts leakage diagnosis can be shortened if the set period 
ALEV of the time counter 45 is shortened when the frequency of leakage diagnosis is less than proper frequency, 
the frequency of leakage diagnosis can be increased. On the contrary, when there is much frequency of leakage 
diagnosis more than needed, Since engine shutdown time until it starts leakage diagnosis can be lengthened if the 
set period ALEV of the time counter 45 is lengthened, the frequency of leakage diagnosis can be lessened to proper 
frequency, and consumption of a battery can be lessened. 

[0086]It may be made to change the initial value of the time counter 45 according to the data of vehicle states, 
such as battery capacity, or the frequency of leakage diagnosis instead of changing the set period ALEV of the time 
counter 45 according to the data of vehicle states, such as battery capacity, or the frequency of leakage diagnosis. 
That is, instead of changing the set period ALEV of the time counter 45 by **alpha time, the initial value of the time 
counter 45 may be changed by **alpha time, and the effect completely same with changing the set period ALEV by 
it can be acquired. 

[0087]When judging whether leakage diagnosis is started, it may be made to change a predetermined number 
according to the data of vehicle states, such as battery capacity, or the frequency of leakage diagnosis by whether 
the output time (number of starts of the microcomputer 31) of the seizing signal TSW reached the predetermined 
number, under the present circumstances — when the frequency of leakage diagnosis is too low, a predetermined 
number may be set up at once — in this case — the time check of the time counter 45 — leakage diagnosis will be 
started when operation is completed once. 

[0088]As the leakage-diagnosis method of the evaporated gas purge system 25 is not limited to the 3rd example of 
the above, for example, it is shown in JP,1 0-901 07,A, The consumed-electric-current value of the electric air pump 
30 is detected, the air supply flow from this consumed-electric-current value to into an EBAPO system is 
presumed, the air supply flow at the time of the operation start of the electric air pump 30 and the air supply flow 
after specified time elapse are measured, and it may be made to judge the existence of leakage of an EBAPO 
system. In this case, the pressure sensor which detects the internal pressure of an EBAPO system becomes 
unnecessary. 

[0089]Or the electric air pump 30 is omitted, and an EBAPO system is sealed, a pressure sensor detects the 
internal pressure of an EBAPO system, and it may be made to judge the existence of leakage of an EBAPO system 
after the specified time elapse under engine shutdown from the change condition of the EBAPO system internal 
pressure in the sealing period of this EBAPO system. 

[0090]The processing performed when the microcomputer 31 is started during an engine shutdown is limited to 
neither the data storage of a vehicle state, nor the leakage diagnosis of the evaporated gas purge system 25, but 
may be made to perform processing of those other than this. 

[0091 ]In this case, it may be made to set up the set period or initial value of the time counter 45 according to the 
contents of processing which it is going to perform during an engine shutdown. If it does in this way, according to 
the contents of processing which it is going to perform, the starting timing of the microcomputer 31 can be changed 
suitably, and the microcomputer 31 can be started to the suitable timing according to the contents of processing 
which it is going to perform during an engine shutdown. 

[0092]It may be made to determine the number of starts of the propriety of engine shutdown time measurement, 
and the microcomputer 31 under engine shutdown according to the contents of processing which it is going to 
perform. For example, when leakage diagnosis of the evaporated gas purge system 25 is performed and leakage 
diagnosis is started, measurement of engine shutdown time is ended and it may be made to forbid a startup of the 
microcomputer 31 after the end of leakage diagnosis. If it does in this way, it is not necessary to measure 
unnecessary engine shutdown time, and consumption of a battery can be avoided. 

[0093]Vehicle states (for example, engine rotation information, cooling water temperature, an intake-air temperature, 
battery capacity information, the vehicle speed, the position information on a navigation system, etc.) are detected 
for every prescribed period during engine operation, and it may be made to memorize the data to SRAM41. If it does 
in this way, can use the data of the vehicle state under engine operation for the control performed when the 
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microcomputer 31 is started during an engine shutdown, and. When the accident of vehicles occurs, the vehicle 
operation situation in front of an accident should be analyzed from the stored data of SRAM41. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra w ing 1] The outline lineblock diagram of the engine control whole system showing one embodiment of this 
invention 

[Drawing 2]T he circuit diagram showing the electric constitution of a microcomputer and a timer circuit 
[Drawing 3] The time chart explaining the instrumentation method of the engine shutdown time of the 1st example 
[D rawing 4] The flow chart which shows the flow of processing of the time counter reset start manipulation routine 
of the 1st example 

[Drawing 5]The flow chart which shows the flow of processing of the set-period transmitting manipulation routine of 
the 1st example 

[Drawing 6] The flow chart which shows the flow of processing of the engine shutdown time data-processing routine 
of the 1st example 

[Drawing 7] The time chart explaining the instrumentation method of the engine shutdown time of the 2nd example 
[Drawing 8] The flow chart which shows the flow of processing of the time counter reset start manipulation routine 
of the 2nd example 

[Drawing 9] T he flow chart which shows the flow of processing of the engine shutdown time data-processing routine 
of the 2nd example 

[ Drawing 10] The flow chart which shows the flow of processing of the leakage-diagnosis routine of the 3rd example 
(the 1) 

[Drawing 1 1]T he flow chart which shows the flow of processing of the leakage-diagnosis routine of the 3rd example 
(the 2) 

[Drawing 12] The figure showing an example of a map which judges leakage-diagnosis permission / prohibition 
[Description of Notations] 

11 — An engine, 14 — An air flow meter, 15 — Throttle valve, 24 — A fuel tank, 25 — Evaporated gas purge 
system (evaporation fuel processing unit), 26 [ — Purge control valve, ] — An EBAPO passage, 27 — A canister, 28 

— A purging passage, 29 30 — An electric air pump, 31 — A microcomputer, 32 — Timer circuit, 41 [ — Main 
power, 48 / — Main relay, 49 / — An OR circuit (main power ON-and-OFF means), 50 / — An ignition switch, 51 / 

— Sub power source. ] — SRAM (memory), 43 — Timer IC, 45 — A time counter, 47 
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(IH^rf) *jW*fc0"t-£r. 4# 

#J#>T;^ — ^ (E**T) ^ty^tLtxy^yn 10 
tcKfcfP L fc it -C m > v> >-#r«J £ ¥\Wr L T . ^ > 

[0 0 6 0] -tr-c, ®2Hlt«"ef±, H7J^1-J;5 

[C, ^V vV^lL^C-'f V3 V^-f y=f~5 0rt>^- 

1\ 94 J***?^? 4 5^J:S3i>i?^ffjhl*n^W-jll 
£«M£*T, SRAM4 l©5-fey hftl*frb4 

5 O^^vfi*^;*^ — hfir«^»fPStLfei:#Xfi: 

A*^>'*4 S^thilflBlPIBSCNTSrSK^Bc?). CtDff 
BfflSCNT^ SRAM4 l(7)iE6f-^MSCN 

-So 

[0 0 6 1] J^Jit^ L,ftm 2 mfiW^^o^^flCihB* 30 

cO^^ALEV^ff-r^^at-OV^T^ fulfil 

[0 0 6 2] m8<0#'f J*%V>? V-try bx#—h!& 
iiuiEff! Hatfl"t?R«LfcH4©^-fA 

1 t^^y^l 0 2 t(OW\\^^T yZf 1 Ola (D%±m%: 
[0 0 6 3] £fc, |119(7)3i^v?^^Jh^HS^^!i3i|/^ 

2 4 t^fflC^f ^^1 2 1a (DMSSrii*nbfct>^-r- 
[0 0 6 4] a^v^fltJt* (<< y—yfa 

<D#4 J*^^^? D±y hX^- h«La/^^>i6?fill so 



x-f 5/^5 oco^-v^«. ^^>Il4 7My«[: 

#\ ^£ Xr^lOlt TNoj fc¥U££iv 

firfc*"T{-*/i^-^^SrJl*T1-So 

[0 0 6 5] -^CD^ ^ ^n-/ >> 3 >*>f y^~b OtiMfr 
7£frLfc\K1£ (^^>«fl!4 7Wt7tt) 
^jEtSiiSt, ^rs'^'lOl-e TYe sj 
tit, XryyiO la^l^ -Y y is a V^^f y 
f 50 cD^^^^m^^^ i i ^S3BteStuTV^fc3&*53&* 
SrW£1-5o ::<e>£§\ IE! 7 t^1" J: 5 ic. ^^S^flt 

10 4^il^. £T<0&S*JISTS*"C3&*E>, *"ry*7 
1 OSiCii^ ^^yll4 7^7^t, 

3 1 ^P,yty Mf^^-T^ I C 4 3— tU^j£*Ll\ 

[0 0 6 6] ^fd, ^V^Vf^lh^ 3 K ^=3^'>a 

C0^->^f^{Cj: ^nn>t°^L — ^3 1 

ZtlZtf. J ?~y>B>*-{ y^5 0<D*>>miY-X~& 
mtStlfcm^te, ^yzfl 2 IX TNoJ tmfetsn 
Xry7 P l 2 1 adit^ ^i^S/^^gj^^TUf- 

ixtf, 3i^^^«i^T1-S*"C#«1-So Sot, 

^t^, xf^y 1 2 4~ 1 2 6 0xy>?y#±^(0lf 

^^ffjhNPffl^ffSJ^gt^iirT, S R AM 4 1 CO IE® 

[0 0 6 7] -^(D^, xy>?y^l^^TLt^T:\ 
Xf^7 P 1 2 4iCii^, aRP^i^*5tt6^>r A^7^>-^ 

4 5 OtfpJH#r^ S CNTri^l^ ^7 7^12 
5t\ IOH-9MSCNT^SRAM4 1 tcEttliStl 
fc3i>v?^ff jJLB^MS CNTrtflT, *J*W&3i 
y ^yM^lT S CNT^fetf , XT77°12 6 
tCil^. S RAM4 1 ^fSlS^tL/t^V^V^ihB^F^M 
SCNTMf (0) |:ytyMt, ^/W-^V^r 
^T1-£ e 

[0068] ^±iii/ci2iM'l'Cit ^y^y^ 



(10) 

17 

i/ 3 y x ^ ^/ f 5 o ^ t yjit t:Iff- L t , — ^ 
MA^^y^45 tCtSJi^i^^ff Jh«FM(OfH0«r« 

[0069] w % ei 9 jh^ra*»*a!a^- 

[0 0 7 0] [f3ilffl ^^Vffit + i^ 
^ffih^ra^gf^mt-a LfcBSvS (jE»«#T SWCO 
Ui*|Hl»36S3fS[Hl»^»L7^l*^i;) T\ =.s<tftfxs<— 

«\ M-^ >^ 2 4 Sr£irtBBJ Lfc^^rt^SBj^ 
TaK^^°3 0 }:J:otm«Air^^wW^ 

[0 0 7 1] r^x/^^x/^i>i/^rA2 5(Z)1H 

^Srra. -^>r ^^>tw 3 i ^jcoTitmesu^ 
iioMii l (Dmti&W^ ^yc&ix 

mntsn^a mi oxtflgi i (Dmtimm^—^^n, 

3&SjBtt*ttei. 4f^fix^2 0 1T\ H6XfiPB9 
(D^^r 1 2 2^MS^tLfc^>-^>f^Ih0#^MSC 
NT^IMI^^ (fi»«#T SWWtH^lHlW 

#Bfi£l*lffl * ttti fcf. fpl fc i^rf ^ ^ > £ til T 1" 
[0 0 7 2] ^r^fl. &y p u? : 7<u&mW}£tifct% 

tiff, ^T^2 0K TYe sj fcWESixT. Xf 
7^2 0 2 1:1^ SRAM4 1HEB*nTV^y 40 

ti&m&nnirz t. y ±# «9 as3&*-t-5*r«tt: 



2 0 0 3 2 1 4 2 4 6 

18 

[0 0 7 3] *fc, SRAM4 1i:at^tltl/^iy 

[0 0 7 4] ±15^X7^2 0 2"^ «h,»Wa*ffF"5r£ 
[0 0 7 5] rtLi-Mb. Xf^2 0 2"C\ ^itL^ITr 

(H^^rr) xmm~tz> 0 ^y^w^^ 
s<—i?mmfr2 9(4bb#«« (#®m*c^) 

[0 0 7 6] ^LT, ^(7>^-x^/ > 7 P 2 0 4t\ ^-^^^ 
^2 7^iiMi#Lt, v?*J»#2 9^>^b 

T3i^sK*<^rtHESr±#S*7^«, ^f^7 P 2 0 6 izM 

[0 0 7 7] rcD^, mi 1^^T7^2 0 7&d3i^ 

(P2-P1) ^gymr, r<7)rt;±_b#i (P2-p 
l) Sr^*KSLfcilix*J^«[Ki:M:«L. r(7)^ii±_h 
(P2-P1) ^fltL*iJ^«KJ^T-efeti^\ x-r 

7^^2 0 9111^ (m^i") *jS*rx 

t«*t3^K*SRAM4 l^iBtttSo ^ 



(11) 
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•So 

[0 0 7 8] riXtC^tL, ^T^2 0 7T\ ft/i£_h# 
(P2-P1) j&Sfth^flK i!9 fc*£^i*lJS£ 
frixff, ^fyy2 1 OlciS^ ai^2K*0*ixiSLt 
¥»J^LT. ^T77°2 10[ll^ ^ft^^^ 2 7<D± 

[0 0 7 9] ^r^7°2 0 7^^5iMMlK 

Ji* MJI^atoflBlfrfb^^fttc, ^feK£LfcH^«[i: 10 
L"Cfcftl^ SRAM4 KCieHESixfc^i^^^Jt 

[0 0 8 0] ja±K8HLfc^ 3 

il ^ t ^ ^ v n# pa pjrfe mmicmi^ ft 
^Mh&tt&mifrrzm&it* m j*%t7^z 4 5 <Dm 

>^^fltjh«FMtftSJ:5^K^"r*xtffiv\ t£oT. 20 
E V R^-R^i-fti* & <, 15 OR^PflStfS 

[0081] ^^^y^fi^oin^tt^co^-^ 

SI LtS^B A L E V^Sftft^StL 
mm & M S > ^fltJh B#|ffl —ft L ft < ft 

I C4 3^bU***xSjB»W#TSW(n«fco-C-^>r^ 30 
pnyt\-^3 l^jfilSftSSH, *tb^Bf^:Bi*6 

^^45 G>RJ©$ BD A L E V CO ^ SgffiH ft I- ft o fcBff 

tf . at n#rr & h -5 s x* (d > >w± mm 
^m(D^-^m^^x^w-r^^xh, m^nmt 
^^^>iy^±mmxmti^Wr^m^^> ^t&X$ 

[0 0 8 2] *fc* /<5'f!/*i*W*P!ft(i^7'- * 40 

{^Ct^^A^O^ 4 5£>R5©*IBALEVSrKS: 

^y^vmwLm<n^mw&<D^—$\z.fc]Lx$^ a 

# r>>^ 4 5 ©RS^BAL E vj&5£!E£ixSa>l-# 

[0 0 8 3] <tr^>T% *ix»ISfSrHI*6"rS*-C^3i^ 
^ffjkB*IW«U 2 4rtcOrc/^°^^cO^^ so 



20 

»*r «: H Jfrf -5 * ^ ^ v^ih «FM «r* V ^ l«n MR 
^1jE4«IJ: 9 V>ft< ft5 «rtEf£ri*fc5o 

[0 0 8 4] -erT% m^-^^tt,^^, m^^^ffjh 

^>fltjyt|nj»3fc 19 ^*tL^Bf<D^fTl5lS:^«n^Br 
(DM&t ITSRAM4 1 ^|E*U-r*3#. !^5cDRj£ 

^4 5^R5e^p|BALEVS:R£f ^IRI^ Sti^rrco 

jRSKJS Ct^^A^^y^45 ©S^^M ALEV^ 
v>77°X»^J;^ttlT, E110COX^^^2 

— ^ 3 1 <D&mmm m^mmcm\^ti^^x\ m 

[0 0 8 5] roi^ «ix»Bf^«S}dSiBHft«* J; 

n^^t^ 5^>R3ei*WAL 

«*r^ft < i"S r i: *s-c§ 5 0 

[0086] ^fc, ^^^y^s^co^^tico^-^ 

IBALEVS:aE3Ei-5ft^!9l^ ^y5r y tff^fM 

4 5 (D|D*MISr*3E-t- ^> ± 5i-LTtAv^ 0 9 , ^ 
^A^7^^45 ^>R3£«pra ALEV^+a ^PP^fc tt 

LEV ^^Sf 5 co ^ ^ < |Pl«©ab*Sr»5 rt^tt 

[0 0 8 7] ^fc, SftjIf-^TSWcOtB^IH^ (-e-Y^ 

t^ft^c 

[0 0 8 8] ^/^?K^fxyN 0 — -J^^Ms 2 5 coil 

?i o - 9 0 1 0 7-^-^^^^i L J: -5 eSi^r^^ 
7"3 o^jBtttSItftffllt, ra??B»*«E»^b^ 
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tb -T 3 i£ ^ -fe > * tt^ ^ t ft 5 o 
[0 0 8 9] *Wu «»i^.r^^7 p 3 0**»L"C. ^ 

tMDftM&Wfe-fZJ: Mat fcAv\, 10 
[0 0 9 0] ^^^^ih^tC-^-f ^ n ^Vtfrr 

[0 0 9 1] ^(Z^i^ ^Vv^V^ih^^HfTb J: 9 <h 

tt«JB«[«rRftrs±5^LTt>ftv\ r <z> J; 5 

^ 3 i<Dfi»^>r ^^^lifit^i^^t 20 

[0 0 9 2] jgf? LJ; 5 £i-5*&S*3SiOSi: 

<5 0 

[0 0 9 3] £fc, ^^>^te*t-/^fflPrBS^*ffi 

ttti"S <£ 5^U-CfcAv^ rco J: 9 ^^v^ 
f^ih^^^^^nnv-t 0 ^-^ 3 l^S»^tL/c0#^^ 



i#CSRAM4 l (^fem^--^^^* : gfeMo^:^31fe 
[HW0>«*4R91] 

nan ^m<D-mmmm^ir^^^>mm^^ 
[02] W t94^mi&v>nMffm 

[03] mi *jft«o^^^^ffJh«PlB^)ffjl!l*-jfeSrR 

[H5] mi^mm(Dmm^mmm^m^—^^(D^m 

[0 6] S 1 IW(^xyi;yf±^MSM^f 
[0 8] $2^1fi|W^>f^!»^ ytyh^^-b 

[09] m2mmm<r)^^>^±mmmM^m^-^ 

[0io] *3 JBKW^WttftW/i'— ^v<D«t3l<oJKtt 
^^^^p— ^^r— h {^<d l ) 
[0 11] m3^M?(l^»n^rr/^-^>o^(DjttL 

^f7n-ft-F (^CO 2) 

[0 12] W^Wff^/^Jh^WS^S^y^eo— « 
^r^i-0 

[W*^«W] 

ll-xy^y, i4-xT7P^^-^, 15— 

2 7--^r^^^^ s 2 8 v^iiK. 2 9-/^ 

h°^ — ^ N 3 2—^-f-^[HjKk 4 1- SRAM 

y) N 45-^^^^^, 47 

••t'i^nM, 48-^^yy^-, 4 9—OR0& 

si -t^tSo 
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[B2] 



33 



31- 



34~~ ] CPU~| ^*- "{TIMER 
35 



41- 



--j RAM \++ 

36— ~\ ROM 



.37 



,40 
CLK 











ftp 





43 



46 



32 



44 



45 













Ws9 



51 



BATT(14V) 



52 




#H2 003-214246 



[H3] 



OFF 



SCNT 



SRAMfBlfefig 
MSCNT o. 
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[[Ell 1] 




xy^>facih^|RIMSCNT(Ojg^f 
MSCNT — MSCNT+ ALEV 



123 



SRAMfclgBtt 



c 



3 



124 





125 


xyfVf9tihB*WTSCNT©8tlf 
TSCNT «- MSCNT+SCNT 




126 


SRAMW 
MSCN 


MSCNT<0!l-feyf 
T«-0 




Yes ^2 08 



209 



211 



210 



[87] 



SCNT 



SRAMfBtSfil: 
MSCNT o. 

ESMWrsw 




(16) 
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IMS] 

mmam 




IB9] 




x>^Vf6tjfc^|^MSCNT(DH^f 
MSCNT «- MSCNT+ALEV 



123 



c 



125 



TSCNT «- MSCNT+SCNT 



126 



MSCNT «- 0 



[012] 



y 
ft 
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mi 0] 

msmmm 



201 




202 





Yes 


























x/V*-^l*ffiP23r*J^ 





I 

C~jEED 



3 



^203 



205 



7py h^<— v^JBct 

F I r-ea-K (##) 

F 0 2 D 45/00 3 1 4 N 

3 1 4 P 
3 1 4 Q 
3 1 4 S 
3 4 5 K 
3 7 2 F 
3 7 6 B 

41/22 3 0 1 G 

F0 2M 25/08 Z 



(5i) int. ci. 7 

F 0 2 D 45/00 



3 4 5 
3 7 2 
3 7 6 

41/22 3 0 1 

F0 2M 25/08 



(72) 3^ # &B ffS^ 

g£D»gffl rfT h a ? err i fa^gi 



(18) 
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3G044 


BA22 


CA02 


EA55 


FA01 


FA13 




FA14 


FA20 


FA32 


FA39 


FA40 




GA02 


GA08 


GA11 


GA22 


GA27 




Tunn 

DftUU 


BA27 


CA01 


CA07 


DA04 




DAI 3 


DA26 


DA27 


EA05 


EA07 




EB06 


EB22 


EB24 


FA01 


FA02 




FA05 


FA10 


FA11 


FA20 


FA33 




FA36 










3G301 


HA01 


HAH 


JA10 


JA15 


JA19 




JA20 


KA01 


KA28 


NB03 


NE23 




NE24 


PA07Z PA09Z PA10Z 



PA11Z PE01Z PE08Z PF01Z 
PF16Z PG01Z 



